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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
chemicaHy amplified positive resist material 
having high sensitivity and high resolution by 
incorporating an org. solvent, a specified high 
moiecular compel., an acid generating agent and 
a dissolution controlling agent. 
SOLUTION: This resist material contains an 
fOuk org. solvent, a high molecular weight compd. 
having repeating units represented by the 
formula and a wt average mol.wt. of 
3,000-300,000, an acid generating agent and a 
dissolution controlling agent which is a compd. 
having a wt. average mol.wt. of 100-1,000 and 
acid-unstable groups substd. for the hydrogen 
atoms of phenolic hydroxyl groups at 10-100% rate on average. In the formula, R1 is H 
or methyl, each of R4 and R5 is H or 1-6C straight chain or branched alkyl, R6 is 
1-1 0C straight chain, branched or cyclic alkyl, (p), (q) and (r) are positive numbers 
satisfying 0.02<p/(p+q+r)<0.5, 0.01 <q/(p+q+r)<0.3 and 0<(p+q)/( p +q+ r )<0.8 and (a) is a 
positive number of 1-3, 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A high molecular compound whose weight average molecular weight it 
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has a repeating unit shown with a following general formula CD as organic solvent (B) 

base resin, and is 3,000-300,000 [Formula 1] 

R f R 1 R 1 

I I I 

-(CH 2 -Qp (CH 2 - Q, (CIL-CV 







* • * 



(1) 



O-C-CHs (OH) a 
CH 3 

(However, R 1 in a formula is a hydrogen atom or a methyl group, R 4 and R 5 are the 
straight chain shape or the branched state alkyl groups of a hydrogen atom or the 
carbon numbers 1-6 independently, respectively, and R 6 is the straight chain shape of 
the carbon numbers 1-10, and a branched state or annular alkyl group.) p, q, and r are 
positive numbers and are a number with which it is satisfied of 0.02<=p/(p+q+r) <=0.5, 
0.01<=q/(p+q+r) <=0.3, and 0<(p+q)/(p+q+r)<=0.8. a is a positive number of 1-3. 
(C) Weight average molecular weight as an acid generator (D) dissolution controlling 
agent by 100-1,000. And a chemically amplified positive resist material which contains 
a compound which replaced a hydrogen atom of this phenolic hydroxyl group of a 
compound which has two or more phenolic hydroxyl groups by intramolecular at a rate 
of an average of 10 to 100% as a whole by an acid labile group, and is characterized by 
things, 

[Claim 2](A) Weight average molecular weight as organic solvent (B) base resin as a 
high molecular compound (C) acid generator (D) dissolution controlling agent 
according to claim 1 by 100-1,000. and a compound (E) which replaced a hydrogen 
atom of this phenolic hydroxyl group of a compound which has two or more phenolic 
hydroxyl groups by intramolecular at a rate of an average of 10 to 100% as a whole by 
an acid labile group — weight average molecular weight exceeding 1,000 as another 
dissolution controlling agent, and or less by 3,000. And a chemically amplified positive 
resist material which contains a compound which exceeded an average of 0% as a 
whole by an acid labile group, and carried out partial substitution of the hydrogen atom 
of this phenolic hydroxyl group of a compound which has a phenolic hydroxyl group in 
intramolecular at a rate of 60% or less, and is characterized by things. 
[Claim 3](D) The chemically amplified positive resist material according to claim 1 or 2 
which replaces a hydrogen atom of this phenolic hydroxyl group of one sort or two 
sorts or more of compounds chosen from a compound in which a dissolution 
controlling agent of an ingredient has a phenolic hydroxyl group shown by following 
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formula (2) - (12) by an acid labile group. 
[Formula 2] 

CH3 




[Formula 3] 



4 



JP H09- 160246 



(OH), 




R 10 



m 



(4) 



(5) 



(OH) n - 




(6) 



(OH), 



(OH) n . 

RIO 
m" 



(7) 



<QH)„. 



RIO 
m' 




<QH) n . 



R 



(R H > 




R'° 



(OH)„- 



C8) 



[Formula 4] 
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(However, R 1Q in a formula and R 11 are the straight chain shape, the branched state 
alkyl groups, or alkenyl groups of a hydrogen atom or the carbon numbers 1-8, 
respectively, and) R 12 The straight chain shape, the branched state aikyl group, or 
alkenyl group of a hydrogen atom or the carbon numbers 1-8, Are -(R 16 ) -COOH and 
Or R 13 , R 14 , respectively The alkylene group of the carbon numbers 1-10, an allylene 
group, A carbonyl group, a sulfonyl group, an oxygen atom or a sulfur atom, and R 15 are 
the alkyl group, the alkenyl groups, the hydrogen atoms, the phenyl groups replaced 
with the hydroxyl group, respectively, or naphthyl groups of the carbon numbers 1-8, 
and R 16 is the straight chain shape or the branched state alkylene group of the carbon 
numbers 1 -1 0. k is an integer of 0-3 and s is 0 or 1 . m — n — m — ' — n — ' — m — 
1 — r — n — ' — 1 — respectively — m+n-8 and m — '+n-5, m' — it is a number 
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which satisfies r +n" =4 and has at least one hydroxyl group in each phenyl skeleton. 
[Claim 4]The chemically amplified positive resist material according to claim 1, 2 F or 3 
biending a basic compound as a (F) additive agent. 

[Claim 5](B) A chemically amplified positive resist material of claim 1 thru/or 4 which 
is monodisperse polymer in which base resin of an ingredient has the molecular weight 
distribution of 1.0-1.5 given in any 1 paragraph. 

[Claim 6](C) A chemically amplified positive resist material of claim 1 thru/or 5 whose 
acid generator of an ingredient is onium salt given in any 1 paragraph. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, it has high sensitivity to high energy beams, 
such as a far ultraviolet ray, an electron beam, and X-rays, and negatives are 
developed by an alkaline aqueous solution. 

Therefore, it is related with the chemically amplified positive resist material suitable 
for ultra-fine processing technology which can carry out pattern formation. 



[0002] 

[Description of the Prior Art]The chemically amplified resist material which consists 
of the copolymer and strong acid of poly (4-tert-buthoxycarbonyloxy styrene) and 
polyhydroxy styrene in recent years (JP,2-209977,A), The chemically amplified resist 
material (JP,5~-249682,A) which consists of the copolymer and weak acid of poly 
(p-l-methoxyH-methylethoxy styrene) and poly (p-hydroxystyrene) is known. 
[0003].To JP,6-194842,A, as base resin used for an electron beam resist material, 
with poly (p-ethoxyethoxy styrene p-hydroxystyrene p-tert-butoxy styrene) and an 
electron beam. The resist materia! which consists of an acid generator which 
generates acid, and a solvent is indicated. 

[0004]However, the above-mentioned resist material is the two-component system of 
base resin and an acid generator. 

Since neither contained a dissolution controlling agent, sufficient contrast was not 
acquired but there were problems, like resolution is also insufficient as the result and 
it is. 
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[0005]Therefore, an object of this invention is to provide the chemically amplified 

positive resist material which has high resolution by high sensitivity. 

[0006] 

[The means for solving a technical problem and an embodiment of the invention] In 
order that this invention person may attain the above-mentioned purpose, as a result 
of repeating examination wholeheartedly, an organic solvent, Have a repeating unit 
shown with a following general formula (1), and, in weight average molecular weight, 
the high molecular compound of 3,000-300,000, an acid generator, and weight average 
molecular weight by 100-1,000. The chemically amplified positive resist material 
containing the dissolution controlling agent which is the compound which replaced the 
hydrogen atom of the phenolic hydroxyl group at a rate of an average of 10% - 100% as 
a whole by the acid labile group, The chemically amplified positive resist material 
which blends especially a basic compound further, It found out that raise the 
dissolution contrast of a resist film, and especially the dissolution rate after exposure 
increases, excelled in high resolution, an exposure margin degree, and process 
adaptability, and it was advantageous to precise micro processing with high 
practicality, and dramatically effective as a resist material for very large scale 
integration. 
[0007] 
[Formula 5] 




R 1 




(1) 



CH 3 
CH 3 



a 



(However, R 1 in a formula is a hydrogen atom or a methyl group, R 4 and R 5 are the 
straight chain shape or the branched state alkyl groups of a hydrogen atom or the 
carbon numbers 1-6 independently, respectively, and R 6 is the straight chain shape of 
the carbon numbers 1-10, and a branched state or annular alkyl group,) p, q, and r are 
positive numbers and are a number with which it is satisfied of 0.02<=p/(p+q+r) <-0,5, 
0.01<=q/(p+q+r) <-0.3, and 0<(p+q)/(p+q+r)<=0.8. a is a positive number of 1-3, 
[0008]Here, the high molecular compound of the above-mentioned general formula (1) 
is replaced by two kinds of acid labile groups of alkoxyalkyl groups [ hydrogen atoms / 
some / of a phenolic hydroxy! group ], such as an ethoxyethyl group, an ethoxypropyl 
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group, and a butoxyethyl group, and a tert-butyf group. When it blends with a resist 
materia! by using such a high molecular compound as base resin, the resist material, It 
can pull out compensating the fault which produces the strong point as a resist 
material which each acid labile group called the desorption ease by an alkoxyalkyl 
group, etc. and the alkali dissolution inhibition nature by a tert^butyl group has, 
respectively when each acid labile group is introduced independently mutually. 
[0009]Namely, in an alkoxyalkyl group independent case, since an elimination reaction 
advances with weak acid, are hard to become T-top shape, but Since a fault that 
pattern shape becomes thin remarkably with time progress from exposure to 
heat-treatment to acid since it is sensitive, and the lysis inhibition effect over alkali 
are low, A high substitutional rate object must be used for acquiring dissolution 
contrast, and it has the fault that heat resistance is missing. 

[0010]On the other hand, when a phenolic hydroxyl group of the above-mentioned 
high molecular compound is protected only by a tert-butyl group and it is blended with 
a resist material, alkali dissolution inhibition nature is good, and dissolution contrast is 
acquired with a low substitutional rate, or have the strong point in which heat 
resistance is good, but. In order to make it **** and to make it alkali solubility, when it 
is necessary to make strong acid, such as trifluoromethanesulfonic acid, exist and 
such acid is used, it has the fault of being easy to become T~top shape. 
[001 1]A resist material using a high molecular compound which protected a phenolic 
hydroxyl group against such a high molecular compound by two kinds of acid labile 
groups from which character differs as mentioned above is compensated with a 
mutual fault, without losing the strong point of each acid labile group. 
[0012]When the above-mentioned dissolution controlling agent is blended with such a 
resist material, dissolution contrast of a resist film is raised and especially a 
dissolution rate after exposure increases. That is, if the above-mentioned dissolution 
controlling agent is added, definition and rectangle nature will be improved by 
dissolving well with base resin of the above-mentioned general formula (1) in a resist 
material, and an acid generator, carrying out densification of the increase of the 
dispersibility of an acid generator, and the matrix, and equalizing and controlling 
movement of acid by which it is generated after exposure. In a pattern NINGU process 
of exposure, heating, and development, in an unexposed part. It is controlled by 
dissolution rate of alkalis soluble resin (base resin) which is a matrix, and in an 
exposure part. When it is urged to a dissolution rate to an alkaline aqueous solution 
since an acid labile group of alkalis soluble resin which is a matrix is decomposed, and 
osmosis into a film of an alkaline aqueous solution becomes large and the 
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above-mentioned dissolution controlling agent dissolves quickly, In order to emit in 
block alkalis soluble resin which has not fully dissolved yet to an alkaline aqueous 
solution, alkali dissolution on appearance increases quickly. 

[0013]When the above-mentioned dissolution controlling agent and a dissolution 
controlling agent of the amount of polymers are especially used together, 
improvement in definition after pattern formation and rectangle nature is achieved by 
base resin's elaborating, and also raising dissolution contrast or controlling movement 
of acid by which it is generated after exposure. 

[001 4]A chemically amplified positive resist material which used a high molecular 
compound of the above-mentioned general formula (1) as base resin, and blended the 
above-mentioned dissolution controlling agent from these things, There are very few 
problems which become T-top shape easily and on which pattern shape becomes thin 
that heat resistance is missing than the conventional thing. It is possible to have high 
sensitivity and high resolution nature as a result, and to perform size control of a 
pattern and shape control of a pattern arbitrarily with a presentation, the knowledge of 
becoming the chemically amplified positive resist material excellent also in process 
adaptability is carried out, and it comes to make this invention. 
[0015]Therefore, this invention has a repeating unit shown with a following general 
formula (1) as (A) organic solvent (B) base resin, Weight average molecular weight as a 
high molecular compound (C) acid generator (D) dissolution controlling agent whose 
weight average molecular weight is 3,000-300,000 by 100-1,000. And a chemically 
amplified positive resist material which contains a compound which replaced a 
hydrogen atom of this phenolic hydroxyl group of a compound which has two or more 
phenolic hydroxyl groups by intramolecular at a rate of an average of 10 to 100% as a 
whole by an acid labile group, and is characterized by things, (A) It has a repeating unit 
shown with a following general formula (1) as organic solvent (B) base resin, Weight 
average molecular weight as a high molecular compound (C) acid generator (D) 
dissolution controlling agent whose weight average molecular weight is 3,000-300,000 
by 100-1,000. and a compound (E) which replaced a hydrogen atom of this phenolic 
hydroxy! group of a compound which has two or more phenolic hydroxyl groups by 
intramolecular at a rate of an average of 10 to 100% as a whole by an acid labile group 
— weight average molecular weight exceeding 1,000 as another dissolution controlling 
agent, and or less by 3,000. And a chemically amplified positive resist material which 
contains a compound which exceeded an average of 0% as a whole by an acid labile 
group, and carried out partial substitution of the hydrogen atom of this phenolic 
hydroxyl group of a compound which has two or more phenolic hydroxyl groups in 
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intramolecular at a rate of 60% or less, and is characterized by things, And a 
chemically amplified positive resist material blending a basic compound with the 
above-mentioned chemically amplified positive resist material as a (F) additive agent 
further is provided. 
[0016] 
[Formula 6] 

R 1 R 1 R 1 

I I I 

HClh-Ch (CH 2 -C>, tCH 2 -C)^ 







CH 3 

0-C-CH 3 
1 

CH 3 



CD 




(OH) a 



(However, R 1 in a formula is a hydrogen atom or a methyl group, R 4 and R 5 are the 
straight chain shape or the branched state alkyl groups of a hydrogen atom or the 
carbon numbers 1-6 independently, respectively, and R 6 is the straight chain shape of 
the carbon numbers 1—1 0, and a branched state or annular alkyl group.) p, q, and r are 
positive numbers and are a number with which it is satisfied of 0.02<-p/(p+q+r) <=0,5, 
0.01<=q/(p+q+r) <=0.3, and 0<(p+q)/(p+q+r)<=0.8. a is a positive number of 1-3. 
[001 7] Hereafter, (D) dissolution controlling agent is blended per this invention and 
also into the resist material in which the chemically amplified positive resist material 
of this invention will use the (A) organic solvent, (B) base resin, and the (C) acid 
generator as the main ingredients if it explains in detail. 

[0018]Here, any may be sufficient as long as it is an organic solvent which can 
dissolve the acid generator of (B) - (D) ingredient, base resin, a dissolution controlling 
agent, etc. as a (A) organic solvent. As such an organic solvent, for example Ketone, 
such as cyclohexanone and methyl-2-n-amyl ketone. 3-methoxybutanol r 
3-methyl-3-methoxybutanol r 1-methoxy-2-propano[, Alcohols, such as 
1-ethoxy-2-propanol, propylene glycol monomethyl ether, Ethylene glycol 
monomethyi ether, propylene glycol monoethyl ether, Ethylene glycol monoethyi ether, 
propylene glycol wood ether, Ether, such as diethylene glycol dimethyl ether, 
propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether 
acetate, ethyl lactate, Although ester species, such as ethyl pyruvate, butyl acetate, 
methyI~3-methoxy propionate, and ethyK3~ethoxy propionate, etc. are mentioned, 
and these one kind can be used for independent or two kinds or more, mixing, it is not 
limited to these. In this invention, diethylene glycol dimethyl ether and 
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1-ethoxy-2-propanol in which the solubility of the acid generator in resist 
components is most excellent also in these organic solvents are used preferably. 
[001 9]400-800 copies are preferred for especially the amount of organic solvent used 
200-1,000 copies to 100 copies (a weight section and the following — the same) of 
base resin. If less than 200 copies, compatibility will fall, a case of being inferior to 
membrane formation nature arises, when it exceeded 1 r 000 copies and a resist film is 
formed, it becomes a thin film, and a case where use cannot be presented arises. 
[0020](B) base resin of this invention is a copolymer which has each unit shown with a 
following general formula (1). 
[0021] 
[Formula 7] 



R 1 R 1 R 




- (1) 



R s CH 3 

[0022]ln the above-mentioned formula (1), R 1 is a hydrogen atom or a methyl group. R 4 
and R 5 are the straight chain shape or the branched state alkyl groups of a hydrogen 
atom or the carbon numbers 1-6 independently, respectively, and R 6 is the straight 
chain shape of the carbon numbers 1-10, and a branched state or annular alkyl group. 
[0023]As straight chain shape and a branched state aikyl group, a methyl group, an 
ethyl group, a propyl group, an isopropyl group, n-butyl group, an iso-butyl group, a 
tert-butyl group, etc. can be illustrated, and a cyclohexyl group etc. can be illustrated 
as an annular alkyl group. 

[0024]Here as an acid labile group expressed with a following general formula (13) 
among the above-mentioned formula (1) specifically, For example, a methoxy ethyl 
group and ethoxyethyl group, n-propoxyethyl group, An iso-propoxyethyl group, 
n-butoxyethyl group, an iso-butoxyethyl group, A tert-butoxyethyl group, cyclo 
hexyloxyethyl group, methoxy propyl group, and ethoxypropyl group, a 
1-methoxy-1 -methyl-ethyl group, a 1~ethoxy-1 -methyl-ethyl group, etc. are 
mentioned. 
[0025] 
[Formula 8] 
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R 4 

C-0-R s 
I 

R 5 



(1 3) 



[0026]p, q, and r are positive numbers, respectively, 0.02<=p/. 0.04 <=p/(p+q+r) <=0.5 

— preferably, (p+q+r) <=0.4 and 0.01<=q/(p+q+r) <=0.3 — they are 0.05<=q/(p+q+r) 
<=0.25, 0<(p+q)/(p+q+r)<=0.8, and a number with which it is preferably satisfied of 0,07 
<=(p+q)/(p+q+r)<=0.5 preferably. If p, q, or r is set to 0 and it becomes the structure 
where the high molecular compound of the above-mentioned formula (1) does not 
include one of units, the contrast of alkali dissolution speed will decrease and 
resolution will worsen, it becoming impossible for the whole (p+q+r and the following 

— the same) p rate of to pull out the strong point of each acid labile group as less 
than 0.02 and the whole q rate of are less than 0.01, and, If the whole p rate of 
exceeds 0.5 or the sum total rate over p and the whole q exceeds 0.8, The glass 
transition temperature of a high molecular compound falls, and since heat resistance 
worsens, generating of a thickness change, film internal stress, or air bubbles is 
caused in the case of alkaline development or a hydrophiiic group decreases, it may be 
inferior to adhesion with a substrate, p, q, and r can perform size control of a pattern, 
and shape control of a pattern arbitrarily by being in a mentioned range and selecting 
the value suitably, a of the above-mentioned formula (1) is a positive number of 1-3. 
[0027]base resin of this invention — respectively — weight average molecular weight 
(a measuring method is as below-mentioned) — 3,000-300,000 — it is necessary to 
be 3,000-30,000 preferably If it will become what is inferior to heat resistance in a 
resist material if weight average molecular weight is less than 3,000, and 300,000 is 
exceeded, alkali solubility will fall and it will become easy to produce a skirt length 
phenomenon after pattern formation. 

[0028]In base resin of this invention, when molecular weight distribution (Mw/Mn) is 
large, polymer of low molecular weight or the amount of polymers exists, If a lot of 
polymer of low molecular weight exists, heat resistance may fall, and if a lot of polymer 
of the amount of polymers exists, it may become a cause of skirt length after pattern 
formation including what it is hard to dissolve to alkali. So, in order to obtain a resist 
material used suitably for a detailed pattern dimension from influence of such a 
molecular weight and molecular weight distribution becoming large easily as a pattern 
rule carries out minuteness making, As for molecular weight distribution of base resin, 
it is preferred 1.0-1.5, and that it is especially 1.0-1.3, and mono dispersion. 
[0029]Base resin of this invention can be manufactured in accordance with a 
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conventional method of a radical polymerization using a monomer of a following 

formula. 

[0030] 

[Formula 9] 

R 1 R l R' 

CH a =C CH2=C 







0-C-OR 6 Vc-CHa (OH), 

R s CH 3 

(However, R 1 in a formula, R 4 - R 6 , and a show the same meaning as the above.) 
[0031]When especially a pattern rule applies to the resist material by which 
minuteness making was carried out, In order it is desirable that it is a high molecular 
compound of mono dispersion [ reason / above-mentioned ] and to obtain a 
monodisperse high molecular compound, when polymer with the large molecular 
weight distribution which polymerized in the above-mentioned radical polymerization 
is classified and molecular weight distribution obtains the thing of 1.0-1.5, it is 
considered as mono dispersion. 

[0032]Specificaliy, the radical polymerization of the monomer of the above-mentioned 
formula is first performed by the usual method using a polymerization initiator In this 
case, although that by which normal use is carried out can be used in a regular amount 
as a polymerization initiator, organic peroxide (40 ** - 90 **) (for example, lauroyl 
peroxide etc.) is more suitably used in organic peroxide, especially 10-hour half-life. 
[0033]As for the above-mentioned radical polymerization, it is preferred to carry out 
in an organic solvent. As an organic solvent used, concretely Aromatic hydrocarbon, 
cyclic ether, Although aliphatic hydrocarbon solvents (for example, benzene, toluene, 
a tetrahydrofuran (THF), dioxane, tetrahydropyran, dimethoxyethane, n-hexane, 
cyclohexane, etc.) and these mixed solvents are mentioned, it is preferred to use 
especially acetone. As for the amount of the organic solvent used, 10 to 50 % of the 
weight is usually preferred at monomer concentration. 

[0034]Although radical polymerization conditions can be adjusted suitably, it is more 
preferred than the 10-hour half-life of organic peroxide to make it react at a 
temperature high 50 ** from 20 for 3 to 10 hours. 

[0035]Base resin of this invention a monomer shown with the following structural 
formula (14) After [ a radical polymerization or after carrying out addition 
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condensation (living anionic polymerization) ], Partial hydrolysis is carried out so that 
a unit which has a tert-butyl group which is the 2nd acid labile group may remain 
selectively, and it can manufacture by protecting a hydroxyl group produced by partial 
hydrolysis by a chemical reaction by an aikoxyalkyl group which is the 1st acid labile 
group. 



(However, R 1 in a formula shows the same meaning as the above.) 
[0037]In order to obtain a monodisperse high molecular compound, the method of 
making it into mono dispersion by the addition condensation other than a method 
generally made into mono dispersion by a radical polymerization using the monomer of 
each above is employable here, but. Since the mono dispersion by the former method 
becomes complicated [ a process ] r the method of making it into mono dispersion by 
the latter addition condensation is used suitably. However, since there is also a 
monomer in which addition condensation is impossible in a copolymer, the copolymer 
used suitably also has a radical polymerization. 

[0038]When manufacturing base resin of this invention by a radical polymerization 
using a monomer of the above-mentioned formula (14), it can carry out by the same 
method as an above-mentioned radical polymerization. 

[0039]On the other hand, when manufacturing base resin of this invention by living 
anionic polymerization using a monomer of the above-mentioned formula (14), can 
perform it using a publicly known living anionic initiator, but. In order to obtain the 
monodisperse above-mentioned high molecular compound especially, it is preferred to 
use an organic metallic compound also in a living anionic initiator. As the 
above-mentioned organic metallic compound, for example n-butyl lithium, sec-butyl 
lithium, Organic alkali metal, such as tert-butyl lithium, sodium naphthalene, 
naphthalene potassium, anthracene sodium, alpha-methylstyrene tetramer disodium, 
cumyl potassium, and cumyl caesium, etc. are mentioned. An addition of a living 
anionic initiator is calculated from a relation of a design molecular weight (= the 



[0036] 

[Formula 10] 
R 1 



CH 2 =C 




- (1 4) 



CH 3 
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number of mols of monomer weight / initiator). 

[0040]Generally living anionic polymerization of the above-mentioned monomer is 
performed in an organic solvent. Although the same solvent as a case of the 
above-mentioned radical polymerization is mentioned as an organic solvent used, it is 
preferred to use especially a tetrahydrofuran. 

[0041 ]1 to 30 % of the weight is suitable for concentration of a monomer with which a 
polymerization is presented, and, as for a reaction, it is desirable to carry out by 
agitating under a high vacuum or an inert gas atmosphere of argon, nitrogen, etc. 
Although reaction temperature can be chosen freely arbitrarily to boiling point 
temperature of a reaction solution used from -78 **, a room temperature is preferred 
when -78 — 0 **, and a benzene solvent are especially used with a tetrahydrofuran 
solvent. 

[0042] A polymerization reaction can be made into about 10 minutes - 7 hours, and 
polymer which has a repeating unit shown with a following general formula (15) by this 
reaction can be obtained. A stop of a polymerization reaction can be performed by 
adding stop agents, such as methanol, water, and a methyl bromide, to the system of 
reaction, for example. 
[0043] 

[Formula 11] 




O-C-CHa 

(However, R 1 in a formula shows the same meaning as the above.) 
[0044]Since a monomer can react 100% and the above-mentioned living anionic 
polymerization reaction can carry out regulation of the molecular weight, the 

molecular weight distribution of the obtained polymer can serve as mono dispersion 
(Mw/Mn=1.0-1.5). 

[0045]Here, weight average molecular weight (Mw) can be easily calculated from 
weight of a used monomer, and the number of mols of an initiator (molecularity), and 
can be measured with light scattering measurement. A number average molecular 
weight (Mn) can be measured using a membrane osmometer. Molecular structure can 
be easily checked with an infrared-absorption (IR) spectrum and a 1 H-NMR spectrum, 
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and gel permeation chromatography (GPC) can perform evaluation of molecular weight 
distribution. 

[0046]In this invention, it is obtained by a described method, and weight average 
molecular weight is 3,000-300,000 preferably, After obtaining the polyhydroxy styrene 
which made a unit which has a tert-butyl group which carries out partial hydrolysis of 
the tert-butyl group of polymer of a following formula (16) whose molecular weight 
distribution is 1,0-1 .5, and is shown with a following formula remain, By protecting 
some hydroxy! groups produced by hydrolysis as shown in a following formula by an 
alkoxyalkyl group, It is the target mono dispersion (that is, molecular weight 
distribution, 1,0-1.5), and a high molecular compound shown with a following formula 
which has the above-mentioned weight average molecular weight (namely, 
3,000-300,000) can be obtained. 
[0047] 

[Formula 12] 

R 1 R 1 R 1 



I I I 

— i CH^ - C) fH-q+r (CH2 — C)q (CH2"C)pTr- 




'O-C-CHa 
CH3 




CH 3 

O-C-CHa 
I 

CH 3 




OH 



(1 6) 




(However, R 1 in a formula, R 4 - R 6 , p, q, and r show the same meaning as the above.) 
[0048]Namely, when carrying out partial hydrolysis of the tert-butyl group which is a 
protective group of the hydroxyl group in the compound of the above-mentioned 
formula (16), Although a proper quantity of chloride, hydrobromic acid, sulfuric acid, 
phosphoric acid, p— toluenesulfonic acid, trtfluoroacetic acid, chlorides, etc. are 
dropped in polar solvents, such as dioxane, acetone, a tetrahydrofuran, methyl 
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isobutyl ketone, and water, It can carry out easily by dropping chloride into an acetone 
solvent preferably. Since it does not say that the main chain of a high molecular 
compound is cut during a reaction, or crosslinking reaction occurs between molecules 
according to such a method, the polyhydroxy styrene by which molecular weight 
distribution was controlled easily and which has a tert-butyl group selectively can be 
obtained. 

[0049]An alkoxyalkyl group can be introduced by carrying out the chemical reaction of 
the alkoxyalkyl group, after carrying out partial hydrolysis of the tert-butyl group in a 
molecule as mentioned above. 

[0050]This alkoxy alkylation reaction by adding a hydrogen atom of a hydroxy! group of 
the polyhydroxy styrene of the above-mentioned formula which made a unit which has 
a tert-butyl group remain to a vinyl group of an ether compound shown with a 
following formula by making acid into a catalyst, As shown in a following formula, some 
hydroxyl groups of polyhydroxy styrene are protected by an alkoxyalkyl group. 
[0051] 

[Formula 13] 

R 1 R 1 h R 4 



1 I I 

-<CH 5 -Ck <CH 2 -CW- + R 9 -C=C-OR 6 



CHs 
Cl-i-CHa 






(However, R 1 in a formula, R 4 , and R 6 are the same meanings as the above, and R 9 is 
the straight chain shape or the branched state alkyl group of a hydrogen atom or the 
carbon numbers 1-5.) 

[0052]Here, vinyl ether, propenyl ether, etc. can be mentioned as the 
above-mentioned ether compound. It is preferred to perform this reaction under 
existence of solvents, such as dimethylformamide, a tetrahydrofuran, and 
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dimethylacetamide, and as acid, Chloride, sulfuric acid, p-toluenesulfonic acid, 
methanesulfonic acid, p-toluenesu!fonic-acid pyridinium salt, etc. are used, and r as for 
the amount used, it is preferred that it is 0.1-10-mol % to 1 mol of all the hydroxyl 
groups of polyhydroxy styrene which react. Room temperature -60 of reaction 
temperature is preferred, and reaction time is usually 1 to 20 hours. 
[0053]When methoxymethyHzing some hydroxy! groups of the above-mentioned 
polyhydroxy styrene, It is preferred to make hydrogenation alkali, such as NaH, and 
halomethyl ether, such as chloromethyi ether, react to polyhydroxy styrene under 
existence of solvents, such as dimethyl sulfoxide and a tetrahydrofuran. In this case, 
as for the amount of hydrogenation alkali used, it is preferred that it is the quantity 
into which a predetermined methoxymethyl group is introduced to 1 mol of all the 
hydroxyl groups of polyhydroxy styrene which react. 0~50 ** of reaction temperature 
is preferred, and reaction time is usually 1 to 20 hours. 

[0054]According to such a method, a high molecular compound shown with a following 

general formula can be obtained. 

[0055] 

[Formula 14] 




(However, R 1 En a formula, R 4 - R 6 , p, q, and r show the same meaning as the above.) 
[0056]As a (C) acid generator of the chemically amplified positive resist material of 
this invention, although onium salt, a sulfonic ester derivative, a diazosulfonic acid 
derivative, etc. are mentioned, for example, In order in the case of this invention for 
glass transition temperature (Tg) to fall easily since it has bases, such as aikoxy alkyl, 
in base resin, and to prevent this, acid generating efficiency is good also in these, and 
especially onium salt with the large lysis inhibition effect is preferred. Although a 
trifluoromethanesulfonic acid triphenylsulfonium derivative, a p-toluenesulfonic-acid 
triphenylsuifonium derivative, etc. are specifically illustrated as onium salt, it is not 
limited to these. Although an alkyl-sulfonic-acid ester derivative, an azide sulfonic 
acid derivative, etc. are illustrated as a sulfonation thing, it is not limited to these. As 
for especially the addition of an acid generator, 2-10 copies are desirable 1-20 copies 
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to 100 copies of base resin. 

[0057]Weight average molecular weight of a chemically amplified positive resist 
material of this invention is 100-1,000 as a (D) dissolution controlling agent, And a 
compound which replaced a hydrogen atom of this phenolic hydroxyl group of a 
compound which has two or more phenolic hydroxyl groups by intramolecular at a rate 
of an average of 10 to 100% as a whole by an acid labile group is blended. It is 
considered as a compound which has two or more phenolic hydroxyl groups, and what 
is specifically shown by following general formula (2) - (12) is mentioned. 
[0058] 
[Formula 15] 




[0059] 

[Formula 16] 
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[0060] 

[Formula 1 7] 
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(However, R 10 in a formula and R 11 are the straight chain shape, the branched state 
alkyl groups, or alkenyl groups of a hydrogen atom or the carbon numbers 1-8, 
respectively, and) R 12 The straight chain shape, the branched state alkyl group, or 
alkenyi group of a hydrogen atom or the carbon numbers 1-8, Are -(R Tfi ) s -COOH and 
Or R 13 , R 14 , respectively The alkylene group of the carbon numbers 1-10, an allylene 
group, A carbonyl group, a sulfonyl group, an oxygen atom or a sulfur atom, and R 15 are 
the alkyl group, the alkenyl groups, the hydrogen atoms, the phenyl groups replaced 
with the hydroxy! group, respectively, or naphthyl groups of the carbon numbers 1-8, 
and R 16 is the straight chain shape or the branched state alkylene group of the carbon 
numbers 1-10. k is an integer of 0-3 and s is 0 or 1 . m — n — m — 1 — n — ' — m — 
' — 1 — n — ' — ' — respectively — m+n-8 and m — '+n -5, m r — it is a number 
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which satisfies r +n" =4 and has at least one hydroxyl group in each phenyl skeleton. 
[0061] As the above-mentioned R 10 in a formula, and R 11 , For example, as a hydrogen 
atom, a methyl group, an ethyl group, a butyl group, a propyl group, an ethynyl group, a 
cyclohexyl group, and R 2 , For example, as the same thing as R 1 and R 2 or -COOH, 
-CH 2 COOH, R 13 , and R 14 , For example, as R 15 , a methylene group, ethylene, a 
phenylene group, a carbonyl group, a suifonyl group, an oxygen atom, a sulfur atom, 
etc., For example, a methyl group, an ethyl group, a butyl group, a propyl group, an 
ethynyl group, a cyclohexyl group, a hydrogen atom, a phenyl group replaced with a 
hydroxyl group, respectively, a naphthyl group, etc. are mentioned. 
[0062]Here, as an acid labile group of (D) dissolution controlling agent, a basis shown 
with the above-mentioned general formula (13) and a following general formula (17), a 
tert-butyl group, a tetrahydropyranyl group, a tetrahydrofuranyl group, a trialkylsilyl 
group, a beta-keto alkyl group, etc. are mentioned. 
[0063] 

[Formula 18] 

O 
II 

-(CH^ d -C-0-R T (17) 

(However, R 7 in a formula is straight chain shape or a branched state alkyl group of the 
carbon numbers 1-6, and d is 0 or 1.) 

[0064]To 100 copies of base resin, 5-50 copies, especially an addition of the 
above-mentioned (D) dissolution controlling agent is 10-30 copies, and it can be used 
for it for two or more sorts, it being able to be independent or mixing. If loadings are 
less than five copies, there may be no improvement in definition, if it exceeds 50 
copies, film decrease of a pattern may arise, and resolution may fall. 
[0065]Above-mentioned (D) dissolution controlling agent is compoundable by carrying 
out the chemical reaction of the acid labile group to this phenolic hydroxyl group of a 
compound which has a phenolic hydroxyl group by method of introducing an acid labile 
group into the above-mentioned polymer, and same method. 
[0066]a resist material of this invention — everything but above-mentioned (D) 
dissolution controlling agent — (E) — weight average molecular weight exceeding 
1,000 and or less by 3,000 as another dissolution controlling agent. And a compound 
which exceeded an average of 0% as a whole by an acid labile group, and carried out 
partial substitution of the hydrogen atom of this phenolic hydroxy! group of a 
compound which has a phenolic hydroxyl group in intramolecular at a rate of 60% or 
less can be blended. 
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[0067] Here, a partial substitutional rate by an acid labile group of a hydrogen atom of 
a phenolic hydroxyl group exceeds 0% of the whoie phenolic hydroxyl group on an 
average, exceeds 0% preferably 60% or less, and is 40% or less. As for 0% of case, if 
sufficient dissolution control effect is not acquired but it exceeds 60%, phase 
separation will occur between polymer and compatibility will be lost. 
[0068]In this case, one sort or two sorts or more of compounds which it has a 
repeating unit shown with a following general formula (18) as a compound in which 
partial substitution of the hydrogen atom of a phenolic hydroxyl group was carried out 
by this acid labile group, and weight average molecular weight exceeds 1,000, and are 
chosen from a compound which is 3,000 or less are preferred. 
[0069] 

[Formula 19] 



CH 2 -CH 



\ 




\ 



CH 2 -CH- 




(1 8) 



(However, in the inside R of a formula, an acid labile group is shown, and b and its c are 
numbers with which it is satisfied of 0<b/(b+c) <=0.6, respectively.) 
[0070]Here, as an acid labile group of the above-mentioned dissolution controlling 
agent, the basis, the tert-butyl group, tetrahydropyranyl group and triaryl silyl group 
which have an alkoxyalkyl group shown by the above-mentioned general formula (13) 
and a carbonyl group shown by the above-mentioned general formula (17), a 
beta-keto alkyl group, etc. are mentioned. 

[0071]The above (E) As for loadings of another dissolution controlling agent, it is 
preferred that it is a range which will be 10-30 copies preferably 5-50 copies to 100 
copies of base resin as above-mentioned (D) dissolution controlling agent and the 
total whole dissolution controlling agent. 

[0072]the above (E) — another dissolution controlling agent is compoundable like 
above-mentioned (D) dissolution controlling agent. 

[0073]A basic compound can be blended with a resist material of this invention as a 
(F) additive agent. 

[0074]A basic compound blended as this (F) additive agent, A compound which can 
control a diffusion rate at the time of acid by which it is generated from an acid 
generator being spread in a resist film is suitable, and by combination of such a basic 
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compound. A diffusion rate of acid in inside of a resist film can be controlled, a 
sensitivity variation after exposure can be controlled, or a substrate and environment 
dependency can be lessened [ resolution can improve, ] T and the improvement nature 
of an exposure margin degree, a pattern profile's improvement nature, etc. can be 
improved. As such a basic compound, fatty amine of the 1st class, the 2nd ciass, and 
the 3rd class, Mixed amine, aromatic amine, heterocyclic amine, a nitrogen-containing 
compound that has a carboxyl group, a nitrogen-containing compound which has a 
sulfonyl group, a nitrogen-containing compound which has hydroxyl, a 
nitrogen-containing compound which has a hydroxyphenyl group, an alcoholic 
nitrogen-containing compound, an amide derivative, etc. are mentioned. 
[0075]As fatty amine of the 1st class, specifically Ammonia, methylamine, Ethylamine, 
propylamine, a butylamine, pentylamine, amyl amine, Hexylamine, heptyl amine, octyl 
amine, nonyl amine, They are illustrated by decyl amine, lauryl amine, SESHIRU amine, 
methylenediamine, ethylenediamine, tetraethylenediamine, etc, and as fatty amine of 
the 2nd class, Dirnethylamine, diethylamine, dipropyl amine, dibutyl amine, 
Dipentylamine, dihexyl amine, diheptylamine, dioctyl amine, dinonyl amine, didecyl 
amine, dimethylmethylenediamine, dimethylethyienediamine, 

dimethyltetraethylenediamine, etc. are illustrated. As fatty amine of the 3rd class, 
trimethylamine, triethylarnine, Tripropylamine, tributylamine, tripentylamine, trihexyl 
amine, trihepty] amine, trioctyiamine, tetramethyl methylenediamine, 
tetramethylethylenediamine, tetramethyl tetraethylenediamine, etc. are illustrated. 
[0076]Dimethylethy]amine, methylethyi propylamine, etc. are illustrated as mixed 
amine. As an example of aromatic series and heterocyclic amine, benzylamine, 
phenethylamine, benzyldimethylamine and an aniline derivative (for example, aniline 
and N-methylaniline.) N-ethy!aniline, N-propylaniline, N.N-dimethylaniline, 
2-methylaniline, 3-methylaniline, 4-methylaniline, ethylaniline, Propylaniline, trimethyl 
aniline, 4-nitroaniline r a toluidine, Toluidine derivatives, such as dinitroaniline (for 
example, a toluidine, a N,N-dinriethyitoluidine, etc.), Quinoline, aminobenzoic acid, 
N-phenyiphenyl tolyl amine, N^methyldiphenylamine, A triphenylamine, a 
phenylenediamine, naphthylamine, diaminonaphthalene, a pyrrole derivative (for 
example, pyrrole, methylpyrrole, and dimethylpyrrole.) imidazole derivatives (for 
example, imidazole.), such as N-methylpyrrole Oxazole derivatives, such as 4-methyl 
imidazole and 4-methyl-2-phenylimidazole, a thiazole derivative, a pyrazol derivative, 
pyrrolidine derivatives (for example, pyrrolidine, N-methyl pyrrolidone, 
N-methylpyrrolidine, etc.), a pyrroline derivative, a pyridine derivative (for example, 
pyridine, methylpyridine, and ethylpyridrne.) Propylpyridine, butylpyridine, 



25 



JP H09- 160246 



5-butyl-2~methy!pyridine, Trimethyl pyridine, triethyipyridine, phenylpyridine, 

3- methyl-2-phenylpyridine, tert-butylpyridine, diphenylpyridine, benzylpyridine, 
Methoxy pyridine and butoxypyridine, dimethoxypyridine, 1-methyl-2-pyridone, 

4- pylori JINIPI lysine, 1-methy|-4-pheny]pyridine, 2™-(1~ethy [propyl) pyridine, etc., A 
piperidine derivative, a pyrimidine derivative, a purine derivative, a quinoline derivative, 
a carbazole derivative, indole derivatives, a nicotinamide derivative, an adenosine 
derivative, an adenine derivative, thia benzol, a diaminosulfone, etc. are illustrated. 
[0077]furthermore — as the nitrogen-containing compound which has a carboxyl 
group — an amino acid derivative (for example, nicotinic acid.) An alanine, arginine r 
aspartic acid, glutamic acid, a glycine, Histidine, isoleucine, glycyl leucine, leucine, 
methionine, Phenylalanine, threonine, lysine, 3-amino pyrazine 2-carboxylic acid, As a 
nitrogen-containing compound which a methoxy alanine etc. are illustrated and has a 
sulfonyl group, a nitrogen-containing compound which has hydroxyl, a 
nitrogen-containing compound which has a hydroxyphenyl group, and an alcoholic 
nitrogen-containing compound, 2-hydroxypyridine, amino cresol, thiamin naphthalene 
disulfon acid chloride, Pyridinesulfonic acid, ethanolamine, diethanolamine, 
triethanolamine, Diisopropylamine, triisopropyl amine, tripropylamine, 
1-aminobutane-2-diol, a 1-aminopropan-3-oar, 1-aminobutane~2-diol, etc. are 
illustrated. As an amide derivative, a formamide, N-methylforrnamide, 
N.N-dimethylformamide, an acetamide, N-methylacetamide, N,N-dimethyIacetamide f 
propionamide, BENZA amide, etc. are illustrated. 

[0078](X001-10 copies of loadings of the above-mentioned basic compound are 
0.01-1 copy preferably to one copy of acid generator. An effect as an additive agent 
may not fully be acquired as loadings are less than 0.001 copy, and if it exceeds ten 
copies, resolution and sensitivity may fall. 

[0079]In a resist material of this invention, a light absorptive material for lessening 
influence of a surface-active agent for raising spreading nature as an optional 
component in addition to the above-mentioned ingredient and scattered reflection 
from a substrate, etc. can be added. An addition of an optional component can be 
made a regular amount in the range which does not bar an effect of this invention. 
[0080]As a surface-active agent, in this case, perfluoroalkyl polyoxyethyleneethanol, 
Fluorination alkyl ester, perfluoroalkyl amine oxide, perfluoroalkyl EO adduct, etc. are 
mentioned, and diaryl sulfooxide, a diaryl sulfone, 9,10-dimethyfanthracene, 
9-fIuorenone r etc. are mentioned as a light absorptive material. 
[0081]In order to form a pattern using positive-resist material of this invention, Can 
carry out by adopting a publicly known lithography technology, for example, silicon 
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wafer top HESUPIN coating is carried out, After applying to 0.5-2.0 micrometers and 
prebaking at 80-1 20 ##, it can carry out by irradiating with high energy beams, such as 
a far ultraviolet ray, an electron beam, and X-rays, carrying out post-exposure bake 
(PEB) for 30 to 200 seconds at 70-120 ** after exposure, and subsequently 
developing negatives by an alkaline aqueous solution. Especially this invention material 
is the best for minute pattern NINGU by the 254-1 93-nm far ultraviolet ray and an 
electron beam also in a high energy beam. 
[0082] 

[Effect of the Invention]The chemically amplified positive resist material of this 
invention, for example A far ultraviolet ray, an electron beam, It has high resolution 
nature suitable for the ultra-fine processing technology which induced high energy 
beams, such as X-rays, especially a KrF excimer laser, was excellent in sensitivity, 
definition, and plasma etching tolerance, and was moreover excellent also in the heat 
resistance of a resist pattern, and practicality is high. 
[0083] 

[Example] Although a synthetic example and an example are shown and this invention 
is explained concretely hereafter, this invention is not restricted to the following 
example. 

[0084] [The synthetic example 1] In a 500-ml flask, 0.2 g of lauryl peroxide, 6 g of 
pH:ert~butoxy styrene. After preparing 12 g of p-1-ethoxyethoxystyrene, 35 g of 
p— vinylphenol, and 300 ml of acetone, carried out the nitrogen purge of the flask, this 
mixed liquor was made to react at 90 ** for 5 hours, and the polymerization reaction 
was performed. Methanol washed the obtained polymer after the end of a 
polymerization reaction, and when it was made to dry, a 48-g powder solid was 
obtained. The obtained powder solid was polymer shown by following rational formula 
Polyl, and yield was 90%. The weight average molecular weight (Mw) and molecular 
weight distribution (Mw/Mn) of this polymer were as being shown in Table 1, when 
analyzed in ^-NMR, the peak of methylene of alkoxyalkyl group origin was observed 
by 5.3 ppm, and the peak of tert-butoxy group origin was observed by 1.5 ppm. the 
result computed from the integration ratio of 1 H-NMR — p — the composition ratio of 
the-1-ethoxyethoxy styrene unit p[ (p) ]-tert~butoxy styrene unit (q) p-vinylphenol 
unit (r) was as being shown in Table 1. 

[0085][The synthetic examples 2 and 3] In the synthetic example 1, it replaced with 
p-1-ethoxyethoxystyrene and Poly2 and 3 were obtained by the same method as the 
synthetic example 1 except having used p-1-methoxyethoxy styrene (synthetic 
example 2) and p-1-n-butoxyethoxy styrene (synthetic example 3). 
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[0086]The structure of the obtained polymer was a passage of following rational 
formula Poly2 and 3, and each weight average molecular weight and molecular weight 
distribution were as being shown in Table 1. 
[0087] [The synthetic example 4] 

The poly (p-1-ethoxyethoxystyrene p-tert-butoxystyrene p-hydroxystyrene) 
monodisperse synthetic polymerization taught 700 ml of tetrahydrofurans as a solvent, 
and taught sec-butyl lithium 7x10 " 3 mol to the flask of 2L as an initiator. It was made 
to polymerize, adding 100 g of p-tert-butoxystyrene to this mixed solution, and 
agitating at -78 **, to it for 1 hour. This reaction solution assumed red. Polymerization 
closing was performed to the reaction solution by adding methanol. 
[0088]Next r after settling the polymer obtained by pouring out a reaction mixture into 
methanol, when it was made to dissociate and dry, a 99-g white polymer (poiy 
p-tert-butoxystyrene) was obtained. The number average molecular weight of this 
polymer is 1.4x10 4 g/mol by membrane osmometry. 

It has checked that it was a polymer with dramatically high monodisperse nature 
(Mw/Mn=1.07) in respect of molecular weight distribution from the GPC elution 
diagram. 

[0089]Next, it heats using a water bath, dissolving in 400 ml of acetone and agitating 
well 50 g of the above-mentioned poly p-tert-butoxystyrene, 10% of the weight of the 
chloride 25.9g is gradually dropped over 10 to 20 minutes so that the mole ratio of an 
acid catalyst to the tert-butyl group of poly p-tert-butoxystyrene may become 0.25 in 
the place where flowing back started, Continuing flowing back for further 8 hours, it 
extracted 4 ml of reaction mixture at a time for every fixed time, water was gradually 
dropped at the extraction liquid, and the weight of the water taken for this extraction 
liquid to become cloudy was measured for every time. And the relation between the 
weight ratio to this solution of the water taken for a partial tert-butyHzed 
polyhydroxy styrene solution to become cloudy and the rate of a tert-butyl group of 
this solution is used, When a weight ratio with the water dropped until extraction liquid 
and its extraction liquid became cloudy becomes a value which is equivalent to 10% of 
the rate of a tert-butyl group in the above-mentioned relation, reaction mixture is 
cooled radiationally, 40 ml of pyridine is added, and a reaction is suspended. 
Then, reaction mixture is poured into a lot of water, the powder of white resin was 
settled, and when it washed and dried, 40 g of polymer was obtained. 
The rate of a tert-butyl group of partial tertHoutyHzed polyhydroxy styrene of the 
obtained polymer is 10%, and was in agreement with the designed value. 
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[0090]After dissolving 100 g of obtained partial tert-butyHzed polyhydroxy styrene in 
1000 ml of dimethylformamide and adding the p^toluenesulfonic-acid pyridinium salt 
of a catalyst amount, 25 g of ethyl vinyl ether was added agitating at 30 **. The white 
solid was obtained, when concentrated ammonia water neutralized and neutralization 
reaction liquid was dropped at the water 10L r after making it react for 1 6 hours. It was 
made to dissolve in 500 m! of acetone after filtering this, and was dropped at the water 
10L, and vacuum drying was carried out after filtration. As for the obtained polymer, it 
was checked that the hydrogen atom of the hydroxyl group of partial tert-butyHzed 
polyhydroxy styrene had been ethoxyethyHzed 27% from 1 H-NMR 
[0091 ]The obtained polymer has the structure shown by following rational formula 
Poly4, and the rate of ethoxyethyl-izing of the hydrogen atom of the hydroxyl group of 
polyhydroxy styrene from 1 H-NMR 24%, The rate of the formation of tert-butyl is 10% 
(Poly4), weight average molecular weight (Mw) and molecular weight distribution 
(Mw/Mn) are as being shown in Table 1, and a GPC elution diagram is as being shown 
in drawing 1 . 

[0092] [The synthetic example 5] 

50 g of partial tert-butyHzed polyhydroxy styrene produced by making it be the same 
as that of the poly (p-1-ethoxypropoxystyrene p-tert-butoxystyrene 
p-hydroxy styrene) monodisperse example 4 of the synthetic above-mentioned 
composition is dissolved in 500 ml of dimethylformamide, After adding the 
p-toluenesulfonic-acid pyridinium salt of a catalyst amount, 23 g of ethoxypropenyl 
was added agitating at 40 **. The white solid was obtained, when concentrated 
ammonia water neutralized and neutralization reaction liquid was dropped at the water 
10L, after making it react for 12 hours. It was made to dissolve in 500 ml of acetone 
after filtering this, and was dropped at the water 10L, and vacuum drying was carried 
out after filtration. 

[0093]The obtained polymer has the structure shown with the following rational 
formula, and the rate of the formation of ethoxypropyl of the hydrogen atom of the 
hydroxyl group of polyhydroxy styrene from 1 H-NMR 22%, The rate of the formation of 
tert-butyl was 10% (PolyS), and weight average molecular weight (Mw) and molecular 
weight distribution (Mw/Mn) were as being shown in Table 1. 
[0094][The synthetic examples 6-13] The polymer (Poly 6-13) shown with the 
following rational formula Poly 6-13 by the same method as the above-mentioned 
synthetic examples 4 and 5 was obtained. The weight average molecular weight of the 
obtained polymer and molecular weight distribution were as being shown in Table 1, 
respectively. 
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[0095] 

[Formula 20] 



Polyl, 4 



-{CHs-CH* 




-(CH 2 -CH) 






OCH-O-CzHs 
I 

CHa 



O 



CHg 

C-CH 3 
CHs 




OH 



Poly2 



-^CH 2 ~CH>5 



-fCH 2 -CH> 





OCH-O-CHs O 



A 



H3 



CH3 
I 

C-CH3 
l 

CH3 




OH 



Poly3, 6 



-(CH 2 -CH* 




^CH 2 -CH) 




■QCHz-CKhr- 



OCH-O^CH^CHa 

CH3 



o 



CHs 
I 

•C-CHs 
I 




OH 



Poly5 



~(CH 2 -CH), 



«CH 2 -CH); 





«CH 2 -CH)r- 



OCH-O-CaHs O 
I 

CH, 
CH3 



CH, 

C-CH 3 
CBt 




OH 



Poly7 



-(CII 2 -OH> 




^CHs-CH) 




0CH-O-CH 2 CH(CH3) 2 O 
CII 3 - 



CH3 
I 

C-CHa 
CH3 




OH 



[0096] 
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[Formula 21] 
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OH 



Poly 11 



— (GHz - CH^i 




^CH Z -CH) 




«CH 2 -CH)^ 



CH3 



OCH-0-C(CH3) 3 
CH3 



O — C-CH3 
CH3 




OH 



~(CH 2 -CH3i 



Poly 12 




■fCHs-CH) 




CHa 




O— C-O-CHs 
CH 3 



CH3 

0— c-ca 
1 

CHa 




OH 



[0097] 

[Formula 22] 
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Polyl3 



-(CH 2 ~CH^ 




■{CHa-CIft 




0CH-O-(CH 2 ) 2 CHs 
CH3 




CHa 

C-CHa 




OH 



Polyl4 



<ch 2 -chv 






OCH-0-C 2 Hs 

CK, 



OH 



Polyl5 



<CH 2 -CHh- 




CH3 

C-CH3 
i 

CH3 




OH 



[0098] 
[Table 1] 



32 



JPH09- 160246 





a & Jfc 




CMw/ Mn) 


P 




r 


CMw) 


1 

Polyl 


0.30 


0.10 


0.60 


14500 


2.30 


2 

Poly2 


0.32 


0.04 


0.64 


13000 


2.30 


3 

Poly3 


0.20 


0.10 


0.70 


14500 


2.20 


4 

Poly4 


0,24 


0.10 


0.66 


11000 


1.08 


5 

PolyES 


0,22 


0.10 


0.68 


13000 


1.08 


6 

PolyO 


0.20 


0.15 


0.65 


12500 


1.10 


7 

Poly7 


0-21 


0.07 


0.72 


11000 


1.08 


8 

PolyS 


0,18 


0.07 


0,75 


12500 


1.10 


9 

Pnly9 


0,23 


0.10 


0-67 


10000 


1.10 


10 
Poly 10 


0.32 


0.05 


0.63 


12100 


1.09 


11 
Polyll 


0.21 


0.10 


0.69 


14000 


1.08 


12 
Poly 12 


0,35 


0.04 


0.61 


12100 


1.10 


13 
PoiylS 


0.19 


0.15 


0.66 


13500 


1.08 


14 
Polyl4 


0.35 




0.65 


12200 


1.10 


15 
PoiylS 




0.18 


0.72 


13000 


1.0S 



[0099] [An example and a comparative example] The acid generator which uses the 
polymer 13 (Polyl 3) as base resin from the polymer 1 (Polyl) obtained in the 
above-mentioned synthetic example, and is shown by (PAG8) from a following formula 
(PAG1), The dissolution controlling agent and another dissolution controlling agent 
which are shown by (DRR4) and (DRRV) to (DRR8') from the following formula (DRR1) 
obtained by introducing an acid labile group into the compound which has a phenolic 
hydroxyl group like base resin, A basic compound by the presentation shown in Tables 
2-4 Diethylene glycol dimethyl ether (DGLM), Ethyl lactate (EL) / butyl acetate (BA), 
propylene glycol monomethyl acetate (PGMMA), Resist liquid was prepared, 
respectively by dissolving in propylene glycol monoethyl acetate (PGMEA), preparing a 
resist material, and filtering each material with the 0.2-micrometer filter made from 
Teflon further. 

[0100]Resist liquid was prepared like the above for comparison, using the polymer 
shown by the above-mentioned rational formula (Polyl 4) and (Polyl 5) as shown in 
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Table 4 as base resin. 

[0101]Spin coating of the obtained resist liquid was carried out to up to the silicon 
wafer, and it applied to a thickness of 0.8 micrometer. Subsequently, bake of this 
silicon wafer was carried out for 120 seconds at 100 using the hot plate. When this 
was exposed using the excimer laser stepper (NIKON CORP., NSR-2005EX8A, 
NA=0.5), bake was performed for 60 seconds at 90 ** and negatives were developed 
in the solution of 2.38% of tetramethylammonium hydroxide, the pattern of the positive 
type was able to be obtained. The obtained resist pattern was evaluated as follows. A 
result is shown in Tables 2-4. 

Valuation method: It asked for sensitivity (Eth) first. Next, minimum line width of the 
separated line and space in this light exposure was made into the resolution of 
evaluation resist by making into an optimum light exposure (Eop) the light exposure 
which resolves a 0.35-micrometer iine and space by 1:1. The shape of the resolved 
resist pattern was observed using the scanning electron microscope. 
[0102]Unevenness (edge roughness) of a 0.25-micrometer line and space was 
measured with the scanning electron microscope. 

[0103]It was checked that the pattern where the chemically amplified positive resist 
material of this invention has good sensitivity and high resolution and which does not 
have unevenness from the result of Tables 2-4 (edge roughness is small) can be 
obtained. 
[0104] 

[Formula 23] 
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(CH 3 ) 3 CO-^~^-S + CHa-^^-SO.- 




PAG1 




S + CF 3 -S0 3 




OCH 2 COOC(CH3) 3 



PAG2 



OC{CHa) 



(CH3) 3 CO 




OC<CH3) s 



[ <^YOC(CH a )3 



■S + CH3' 




oc(ca) a 



PAG3 



PAG4 






PAG5 
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[0105] 

[Formula 24] 

N(CHs) 2 




(CH^sNhT^-S* CF a -SO a - PAG6 




OC(CH3) 3 
OC(CK,) 3 




(CE^sCO -\_/- S " CF s -SOr PAG7 




OC(CH s ) 3 






(CEk) a C^~^-S + OsS±7~^ PAG8 



O CH3 



^--O-H-^O PAG9 

O CH,0 




CF 3 -SO a - PAG10 
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[0106] 

[Formula 25] 
CHg 

CHa-C-O-C-O 

CHa O 




CH3 



DRR1 



CH(CH3)2 



(CHa) 3 COCOCH 2 0 




DRR2 



[0107] 

[Formula 26] 
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OH 



OH 



oTo 



OH 



OH 




DRR3 
t e r t 



5 0% 



DRR4 

t e r t-yh+->W^: 
TOfi» 7 5% 




DRR5 



t e r t — y^-M 
TOS^^ 3 3 % 



OH 



OH OH 
HO-( OV-CH 




OH 



OH 




DRR6 

t e r t — 



5 0% 



DRR7 




DRR8 

t e r t -^h+i/^M 



OH 



[0108] 

[Formula 27] 
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„ 9> A Co ^ 



DRR9 



OH 



OH 



OH 




DRR10 

t e r t h*->#^*tf 



CH — CH2 — 




DRR11 

tert- 



5 0% 




DRR12 

tert-y V^'sJifrX 
^fi^WM^ 5 0 % 




H3C CH3 



DRR13 
t e r t — 



5 0% 



H3C CKU 



HO-fO 




CH3 



OH 



DRR14 



t e r t V * it % 



[0109] 

[Formula 28] 
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■CH 2 -CH 




N '-CHs-CH-^ 



oco.c(ca) 3 




OH 



DRR1' 



b/(b+c)=0.2 

?f 2,500 



•CH 2 -CH 




V '-CHa-CH^ 



OC0 2 C(CHa) 3 




OH 



DRR2' 



b/(b+c)=0.05 

*W^t 3,000 



CH 2 -CH 




N '-CH^CH-^ 



OC{CH3) 3 




OH 



DRR3' 



b/(b+c)=0.02 

'^pifyft^M. 2,500 



CH 2 -CH 




N '-CH 2 -CH- X 



OC(CHs) 3 




OH 



DRR4' 



b/(b+c)=0.05 

3,000 
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[01 1 0] 

[Formula 29] 
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CH 2 -CH 




X / -CH 2 -CH- N 



OCH-0(CH z ) 3 CH3 




OH 



b/(b+c)=0.3 

[TOSHES 8,000 



DRR5' 



CHa-CH 




O 




N '-CHs-CH-^ 




OH 



b/(b+c)=0.08 



DRR6' 



■CH 2 -CH 




N ^-CH 2 -CH- N 



OCH-OCzHs 

I 

CHs 




OH 



b/(b+c)=0.09 
mSL^ttM 1,500 



DRR7' 



CH 2 -CH- 




N ^-CHz-CH^ 



CHs 



O — C-OCaHe 
CH3 




OH 



b/(b+c)=0.4 

iTO^^fi 2,000 



DRR8* 
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[0111] 
[Table 2] 



m 


U5?x hM$f CfeSQirt : SfflfcJi: : MflSP)] 


AS & 
cnr) 


l fx m) 


(mi) 






m ft m ® m 




&> m 


i 


Ffclyl 
(80) 


PAGl 
(4) 


DRRl 






PGMEA 
(300) 


15 


0.24 


3 


2 


My2 
(80) 


PAG2 
(4) 


DRR2 


DRRl' 

V*J 




PGMEA 
(300) 


20 


0.24 


6 


3 


Poly3 
(80) 


PAG7 
(4) 


DRR3 






PGMEA 

(300) ; 


25 


0,24 


9 


4 


Poly4 
(80) 


PAGl 
(4) 


DRR4 






PGMEA 
(300) 


10 


0.22 


9 


5 


PblyS 
(80) 


PAG2 
(4) 


DRR5 






PGMEA 
(300) 


8 


0.22 


9 


6 


PolyS 
(SO) 


PAG7 
(4) 


DRR6 






DGLM 
(300) 


9 


0.22 


9 


r 


Poly7 
(80) 


PAGl 
(4) 


DRR7 


DRRl* 




EL/ 
(30< 


BA 
3) 


13 


0.22 


6 


8 


PolyS 
(80) 


PAG2 
(4) 


DRR8 
(16) 


DRR2* 
(4) 




PGMEA 
(300) 


15 


0.22 


7 


9 


PolyS 
(80) 


PAG7 
(4) 


DRR9 
(16) 


DRR3' 
(4) 


— 


DGLM 
(300) 


20 


0.22 


6 


10 


PolylO 
(80) 


PAGl 
(4) 


DRR10 
(16) 


DRR4' 
(4) 


— 


DGLM 
(300) 


10 


0.22 


6 


11 


Polyl 1 
(80) 


PAG3 
(4) 


DRR11 


DRR5' 


— 


DGLM 
(300) 


14 


0.22 


6 


12 


Polyl 2 
(80) 


PAGl 
(4) 


DRR12 
(16) 


DRR6' 
(4) 




DGLM 
(300) 


14 


0.22 


7 


13 


Polyl3 
(80) 


PAGl 
(4) 


DRR13 
(16) 


DRK7' 
<4) 


— 


DGLM 
(300) 


10 


0.22 


6 


14 


Poly4 
(80) 


PAG2 
(4) 


DRR14 
(16) 


DRR8' 
(4) 




DGLM 
(300) 


15 


0.22 


6 


15 


Poly4 
(80) 


PAG4 
(4) 


DRRl 
(16) 


(4) 




DGLM 
(300) 


20 


0.22 


7 


16 


Poly4 
(80) 


PAG5 
(4) 


DRRl 

(16) 


DRR5' 
(4) 




DGLM 
(300) 


23 


0.22 


7 


17 


Poly4 
(80) 


PAG6 
(0.5) 
PAGl 

(as) 


DRRl 

(16) 


DRRl* 
(4) 




(301 


,M 
0) 


21 


0,22 


7 


18 


PblyB 
(SO) 


PAG7 
(4) 


DRR2 
(16) 


DRR2' 
(4) 




DGLM 
(300) 


22 


0.22 


6 


19 


Poly5 
(80) 


PAG8 
(4) 


DRR2 

(8) 
DRR8 

(8) 


DRR3* 
(4) 




PGMMA 
(300) 


15 


0.22 


6 


20 


PolyS 
(80) 


PAG2 
(4) 


DRR2 
(16) 


DRRl' 
(2) , 

DRR5 
(2) 




PGMMA 
(300) 


13 


0.22 


6 



[0112] 
[Table 3] 
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m 

M 


hum mvm : ma^jt <mac : mami 


:Eop 

(mJ / 

cm*) 


M8& 
(ju m) 


Com) 


& Oi 




» m su m m 






21 


Pfcly4 
(SO) 


PAG3 
(4) 


DRRl 
(16) 


DRR5' 
(4) 




PGMEA 
(300) 


30 


0.22 


5 


22 


Poly4 
(80) 


PAGl 
(4) 


DRRl 
(16) 


DRRT 

(4) 


<02) 


PGMEA 
(300) 


30 


0.24 


4 


23 


Pdly4 
(80) 


PAG3 
(4) 


IJrvrvl 

(16) 




(CL2) 


PGMEA 
(300) 


25 


0.22 


5 


24 


Poly4 
(80) 


PAGl 
(4) 


DRRl 
(16) 


— 


<0_2) 


PGMEA 
(300) 


28 


0-22 


5 


25 


Poly7 
(80; 


PAGl 
(3.5) 


DRRl 
(16) 


— 




PGMEA 
(300) 


15 


0.22 


5 


•SO 


PclyS 
(80) 


PAGl 
(4) 


06) 




tr^ys?* 


PGMEA 
(300) 


20 


0.22 


6 


27 


PolyS 
(80) 


PAGl 
(4) 


DRRl 
(16) 


— 


b?a y K> 


PGMEA 
(300) 


15 


0.22 


5 


28 


Poly4 
(80) 


PAGl 
(4) 


DRR2 
(16) 
DRR14 
(4) 




> 

<0.2> 


PGMEA 
(300) 


28 


0.22 


5 


29 


Poly4 
(80) 


PAGl 
(4) 


DRR2 
(16) 


— 




PGMEA 
(300) 


14 


0.22 


5 


30 


Pdly4 
(80) 


PAGl 

(4) 


DRR2 
(16) 




i?y ^ >x 


PGMEA 
(300) 


15 


0.22 


5 


31 


Poly7 
(80) 


PAGl 

(4) 


DRRl 
06) 




2-bFa 

<ojj) 


PGMEA 
(300) 


13 


0,22 


5 


32 






w 


DRRl' 
(2) j 

DKR5 
(2) 


-p-£ V 


PGMEA 
(300) 


18 


0.22 


5 


33 


Poly4 
(80) 


PAG3 
(4) 


DRR2 
06) 


DRRl' 

(4) 


<as) 


PGMEA 
(300) 


28 


0.22 


5 


34 


Poly4 
(80) 


PAGl 

(3-5) 
PAG6 
(0-5) 


DRR2 

(8) 
DRR5 

(8) 


DRRl' 
<4) 


(a.2) 


PGMEA 
(300) 


24 


0.22 


6 



[01 1 3] 

[Table 4] 



tt 

m 




JS6 £ 
:Epp 

tea/ 

cm 2 ) 


(jti m) 


(nm.) 


It & 




m ffi ffl m m 




* m 


i 


PolyU 
(80) 


PAG9 
(4) 








PGMEA 
(300) 


25 


0.26 


15 


2 


Poly lb 
(80) 


PAG10 

(4) 






(0.2) 


PGMMA 
(300) 


30 


0.35 


20 


3 


PolylS 
(80) 


PAG 10 

(4) 






TV—fa : 


PGMMA 
(300) 


32 


0.30 


20 



[Translation done.] 
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^I^i^ffttxWi o — io o%cd#j^tS 

(A) ^fljHgffj 

(b) xmmt lttie— (i) "c^stLSi 

9 31 LJ^tfcSr^ U lf¥JS^f^ 3 t 0 0 0-30 

10 o, o o o r*fe a iS5HHfc-&4to 

(C) M%£ffl 

(D) »J»^J^ LTll^iS^i^ 10 0-1, 

ooor\ ^o^ftt-^y — /Mfekg£K£ 2o^_t 

(e) su^jgj^wjiaMt ixifw^T-t^ i ? oo 

0^@^3, o o 0JMTT\ ^o5>-7-^t-^^y — M£ 

£6 0%KT©#J^T»»«ifcLfc'ft:-fr*S:$^rLT*: 

ME^, (f) 3$An 

[0 0 16] 




(1) 



(OH} a 



(fib, a^RU^^n^xfiy^s-cfcy, R 4 s 

R 5 tt-ttt-PiftaSE: LTA^JR^Xttft** 1 — 6 (DU 

i o otitt, frmftxtt.m&<DT/i'*si'mx*ib& 0 

p, q, rttjEftT** 0. 02^p/ (p + q+r) ^ 40 
0. 5, 0. Ol^q/ (p + q + r) ^ O. 3, 0< 

(p + q) / (p + q+r) 0 . 8 *j&£i-53STC»ifc 
3 C a ill— 3<DjE%CV$>Z> 0 ) 

[0 0 17] fiJlT, *«Wt-o#!EKettKl!lHi-a 
fc, *»8Bofls*«B#5?aiix^ h*i*fH\ (A) * 
«SP»J. (B) *»BB* (C) tmSMte^fSLftk 
tSU^ WMf^ (D) *«p«J»*JSriE^i-Sfc^ 

[0 0 I SI ^-T% (A) *«*g^JfcbTH, (B) 

- (D) ffc&amsti&M, -<-^»IB, *«PMW#J*3&s so 



/— A\ 3 — t^/V— 3 — ^ Y^is^PJ — 1 



11 



(7) 



16 0 2 4 6 

12 



[0 0 191 tf«B»05«UB»tt, *<-**tiii o o£fi 

R 1 R 1 

I I 

HCH 2 -C}p (CH 2 -C)7 




[0 0 2 2] ±SE5£ (1) tc£^T. RMiTkSlfW^X 

yv*-e&9, R B 1 — 1 (XOjtffcR, #H£#tX 

[0 0 2 3] ft*5 % SMKflt ^HS^cOT^^^Si: LT 
fi. ^f;u£, ^fvvS. yabVuK, y/nfc> 
n-T'f^ i s o-^f/US, t e r t — 

[0 0 2 4] r ^ T\ ±ttt ( 1 ) «fU TIE~^ ( 1 

R 4 
I 

-C-O-R 6 
i 

R 5 

[0 0 2 6] p, q> r tttix-PtbJEK-e. O. 

O 2 ^ p / ( p + q + r ) ^ 0 . 5 , »4U<ttO. 0 
4^p/ (p + q + r) ^0. 4, 0. Ol^q/ (p 
+ q + r) ^0. 3. i?£L<f*0. 0 5^q/(p + 
q + r) ^0. 25, 0< (p + q) / (p + q + r) 
^O. 8/»SL<l40. 0 7^ (p + q) / (p + q 
+ r) <0. 5 4r*JBi-Sft-eabS. Ps rCDV^i* 
tt*»36S 0 i ft 9 , _bfE^i (1) CDjft^ft^as^i^ 
ja^WftSr^SftV^fflifti: ft5 t , Tji>& D 
^^F7^ h3JS'>ft<ft5 s #*flUP«<jfcS 0 P^:£ 

1* (p + q + r, J^TI^im) fc#1-£W&as o . 02* 

-eix«Bft^fts&*<oftBfS:g[#ai-r fci?r**ft< ft 

9. p^frjcSti-SftJ^aso. 5 fcifiifc 9 , p^q 

9 s ta-# y a*<o»KiKff^k^Krtj£^xtt«?aro 
m3l§£:Lfcl ft**iS'>ft< &Sfc»ir*fi 

i:^^tC*S«^SfoS 0 KM, p, q, rtt*^ 



#IC4 0 0-8 0 0gpWST'&-5 o 2 0 0«BJ:9'J>ft 

8, ffiii^t#i^i^^i:5 a 




[0 0 2 0] *35W<7) (B) ^#lltt, TIE— SiS; 

(i) ^S;h,«#¥ffi 

[00 2 1] 
[ft 7] 

R 1 

»• (1) 



CHs 



CH3 




(OH) f 



20 



40 



3) tt^n^l^£St LT, HffqftS^, CT^I^ 

^f^S, i s o h^v^^A-^, t e r t -~f b 

xb^^ntVL-I, 1-^ 
f;U-xf;H, 1 — ^ h^r >- 1 - } ^V-znfvu 

[ 0 0 2 5] 
[ft 8 I 



(1 3) 



50 



&~(r%Z> e ft*Js _tSE5£ (1) CD a tt 1 ~ 3 coiElfc-efc 

[0 0 2 7] *»JBH\ tjx-CTtMspya 

^» (SJSfttt^iliiOfciaS-efcS) ^3, ooo- 

3 0 0, 0 0 0. 0^b<fi3, 000 — 30, 000 

ftl^fc hW»as»IIW4t=*SfcWi:ft 9, 3 0 

o, ooo^liS^7;^y»gttWSTL, 

[0 0 2 8] M^. *^0jj0><— ^WJIStC^oV^T^ ^ 

±5ftiHF*, » J fft»*<0*»38«*:*<ft9*v^r2: 



13 



(8) 



4$SB^9 - 1 6 0 2 4 6 

14 



1. 5, 0-1. 3 tllftt^j- tas»4 

[0029] ^5&KfiD-<— *#flBB\ Tfast<75^y^— 

R 1 R L 
I J 
CH2— C CH2— c 



[0 0 3 0] 

[ft 9] 



R 1 



CH 2 =C 





) 

[0 0 3 1] MM, ^{c/n^ — wi*— /v^«ffl{t$tbfc 

i & W § tt, -fclB trfii^ L fc JE£ V V» 

0 — 1. 5fl3fc©Sr#a::fcteJ;9*#18fc*i-a. 

[0 0 3 2] ftflcWfctt, 4T*-&BI»»J«:ffl»/^r_b1B 

1 0B*iB^«ffl-e4 ot:-9 o < c^#»«»«ffc« (0y£ 

[0 0 3 3] Sfc, JiB^^A^a^ttmi^^^fi 1 

R 1 




CH 3 
O-C-CH3 

[0037] rif, *5Hk<o*^fl2«*«r»*K: 

-a 

■- Ul 



fc<D^Xfett1$\M> 

ffl v > e, ti a j±m<&{* t & a 0 

[0 0 3 8] *8ffliO^^ *»JIB*:±fE5t (1 4) GD^e 




20 



30 



40 



(OH), 



(THF) . :^h^>\ t Kp ^ >\ i>y h 

[0 0 3 4] 7^^^fi^#^ii^SL#5^, * 

1 0fl#BH¥SBSI.fc *) 2 o°C2^ 5 o°Ci^ 

^.ffi-e 3-10 u#f»KJS£-ti:a r t ##4 uv\ 

[0 0 3 5] Sfc, *»«<7)-<"-^»lB*±. TIE«3I^ 

(14) ts**i8*;^ ^^^^fi^xfiwsns 

#i-a ± 3 (-»sw»*#jfrra s^jptk^?^ 

[0 0 3 6] 
[fclO] 



(1 4) 



[0 0 3 9] ^»JBSr, (1 



(9) 



#i¥9- 16 0 2 4 6 



15 



[0040] _bta^/^— coy f ^r^^^-fi^te, 

Z>*K #}CT h 7 t K D 7 7 > S ^ t I 
[0 0 4 1] n&lZ.tifrtZ>*rS-T-<nm&ttLl-~ 3 01 

R 1 

^CH 2 -(i>- 




) 



CH3 

O-C-Ctt 
I 

CEfc 

((IU st^R 1 Fi±|Btra«<0**4r«i"„ 

[o o 4 4] _biay if^^r^^-vM^SJcEtt, 

/M n = 1 . 0 — 1. 5) £/c£9#5fc<50T*fc5 o 

[0 0 4 5] fr*5. (Mw) 

i«-e#S. *fc, *¥*S^f* (Mn) ttRftSEEtl-fr 

Mv^»jsr-#5 B JEfc> ^«att*^»JR (IR) 
i>3 >^ h^^^^r— (gpc) tcizoTtf 5 r > 



10 



20 



30 



16 

[0 0 4 2] a^SJStt»i 0 5i~ 7WpB0i:i-5^i:4S 
T?** r^SJSi-^TTlE— «st (l 5) T^£H£ 

[0 0 4 3] 

[ftll] 



CI 5) 



[0 0 4 61 S^. *»ijn?«\ ±B*Si:±oTff& 
*v £?*b< lili¥Wi^3, 000-300, 

(16) £7>/Ky-v— <Dt e r t ~7^;H^^^P*^ 

t5*»* CfH*>. SH^^^i. o-i. 5) T-fc 

9, ±SEfi*¥*a^» (int. 3, 000 — 300, 

[0 0 4 7] 
Utl 2] 



40 



50 



(10) 



$11^9- 1 6 0 2 4 6 



17 



18 



R 1 
I 

— ^CH 2 ^ C) wr 




ca 

b-C-CH, 




R 1 
I 

-(CH2— C)jhf- 



CH3 



CH 3 
O-C-CH, 
CH, 




OH 



(1 6) 




R 1 

I 

-(ch.-Ot- 




CH3 

O-C-Ca 
I 

CHs 




OH 



({EL, 5t*R', R<~R<\ p, q v rtt±SEfcra« 20 
»l***t. ) 

[0 0 4 8] m*3. -tfBst (16) Wfb^tcfeVT, 
-tWTkSSSw^SS-e&S t e r t -^gvH^gR^n 

-f-m^^mm^fhtz^m^ t e r t -r/^vug** 

R 1 R l 
I [ 
— (CH2-- Ch (CH2— C)pH — 



OH* 

O-C-CH3 
I 





[0 0 4 9] rvl'a*->7A'^HlJ < ±ia<75J: 

5 C^t 3 © t e r t -^T-frm&nftt&fcftM^lt 

[0 0 5 0] rcor^s^^Tyv^WkKJSfi, ^£ri5* 
t e r t -y^a^r^i-S^^a^^iirfcilESCco 
5 n £ lc i 19 , TfE5t-e^i" «t 5 t-*° DtFp^f 

[0 0 5 1 ] 
[ft 1 3 ] 



+ 



H R 

I I 

R 9 -C=C-OR 8 




({fib, 5£*R\ R 4 , R 6 H:±lS£It]t£<D;g:Brt*$> so 0, R 9 fi7KHIg?-Xf±^*»Cl~5(Dii:^Xti^iS 



(11) 



#S§¥9 - 1 6 0 2 4 6 



19 

[0052] r:-e, ±m^—y L Mt^t 1 ux^ tf 

^t^L<, i^Lttj;, tttt^ mm. p- 
aEtt^a— e o^casjj* l, < . aswiiottiis 1-20 

[0 0 5 3] ?t£*5 s JzfB^U t Kd^tv-^^U^COtK 

I 

HCH 2 -C>p (CH 2 



10 





20 

H^^TkgtfbT/l^ y fc ^ a p ^ ^u^-f^tD^P 

[0 0 5 4] ^c^J: 5**ffifc<tixtf, TIE— Witt* 

[0 0 5 5] 
Htl4] 

R 1 

(CH 2 -C)^ 



O-C-CH3 
I 




OH 



10 0 5 6] $3153^^^11/^7 h*m<73 
(C) SBB£#JiLTH\ #J£li:^=£Aj£ % 

*^*<ox«:^r-rafcK>#7^te#aa (T g ) ^mst 

CH3 



30 



HO 



CH 3 ^ 



^-^IK 1 0 0$|5i-^LT 1 — 2 #{-2—1 0 

asanas uv> 0 

[0 0 5 7] *3fc K 0Mb#ig tfS L" is* WW, 

(d) mmmmmt LTit^^-t^ ioo-i, 

oooT\ ^o^p^itc^^y — /Ha=7k»**r2oJai± 

fefiSiz: J: 9 ^f££ 10 — 100 %(DW\^XU 

a (2) - (1 2} -e^stt^fc^^*t't*e>jx5 0 

[0 0 5 8] 

Wb 1 5 1 



(2) 



HO 




CH(CH 3 ) 2 
O^OH 



[0 0 5 9] 



(3) 



[ffcl 6] 



50 



(12) 4#H¥9- 1 6 0 24 6 




(OH) n 

[0 0 6 0]. [-ft 1 7 1 



40 



50 



(13) 



¥9-160246 



23 

CH-CH 2 - 




R 10 m (OH) n . 



24 



(9) 




s 



CH2 



'V(OH)„- 



- (1 0) 



<OH) n 



(QH)„. 




RIO 
m 1 



R 10 m- R 10 k 



(1 1) 



(OH)„ 



(OH) n 




R1Q 
m' 



(R 1G ) 5 -COOHT'fc^ R 13 . R 14 tt-tjh^tlJt 

*>9, R 16 Jl^^Sit 1^10 cDifiiS^xt'i^te^c^T^ 

n % rn* ^ n. * rn' * ,, n' ' 
tt-ttl-Pftm + n = 8 N m' +n' = 5, m' ' + 

[0 0 6 1 ] iitestf R 10 . R 11 i Ltft, 

0 

II 

-(CH^-C-O-R 7 



- (1 2) 



30 JgH\ ^ ^yvg, :/^vvg x ypt>l, 

f^^S, i/? P^*i/;H, R 2 t LTfi, «itf 
R 1 ^ R 2 £5^BI&kco N fe^l/^-COOH, -CH2 
COOI-I, R 13 , R 14 t 0iJ^Ltf>^U>-^ ^ 

X* SatJjR^\ ttJWR^** R 15 tLm Mttf^f 

^i, y'-^^m, yatr/us s 3if-;n, 

[0062] (d) mmwM0>mF&&mt 

40 LTtt. -bia— jia^: (13) atj«TlB— jks; (17) t 

^^^^>£, t e r t — r/^yi^g, h ^ b Kp — 

[0 0 6 3] 
[f 1 1 8 ] 

- (1 7) 



50 



[0 0 6 4] ±|2(75 (D) **WJ»»J<fcj8Jq*tt\ 



25 



(14) 



#BB¥9 - 1 6 0 2 4 6 

26 



5 ffi 4 V n £ «?tef* ^ [ft ± & v fc 19 , 

[oo6 5] _t?e (d) mm®mft\fc, jzibskd 

^ ^ y — /Ht*tt*4r*i-Sft-&*i«>tt^ y —MS* 

[0 0 6 6] httfi-fctt, ±JB (D) jg 

«MW»J otitic:* JE^ (E) M©*#*JW#Ji bT, * 

i^^T-t^ 1 , ooom^3, ooowT-e, a* 

7 m y — yHSzkgfcS £r ^Tf 6 ft-&«J cob* ^ 3= 

A 



two %&mx. 6 o %«T^f 'J^r^^ttlfe bfcte - n 



10 



[0 0 6 7] ^CT\ ^zcy— &t±7k%£m<D7k^J?K^-(D 
lT*»lt#ft<ft5 i 

[006S] rco^. ^^f^£lt'7xy^ 
TIB— ®iC (18) t^^^l!)lL^f U fi 

1 , ooo^8i3 t oooe*TT&5 

[0 0 6 9] 
Mtl 9] 



•CH 2 -CH 




m-cH 



N 




o<b/ (b + c) =go. 6Sr«jai"5«-efca 0 ) 

[0 0 7 0] - - -c, _biaS»Sll»«l<o»^F©£ai: b 
Til. _b!E— (13) ^^H57^^f->7M 
A-S, -h?E— flgit (17) ^Sft5#^tf^A*S:W 
tSS, t e r t rh7t KPt°7^ 

[0 0 7 1] JifB (E) Bato^MWSJ^Ha-a-SW:, _h 



(1 8) 



y 1 



fa (d) ^? 



"<-*#fj]§ 1 0 0^tC^j-U5~5 OfflS. #f*b<ti:lO 
~3 O^ir^S J: 9*C*affl-t?feSr bv\ 

[0 0 7 2] _bE<^±5ft (E) ftltoffiffifflfflffl 

M\ _b|S (D) *»WJ»»JtP«|tb-C-&*i-5ri:is 

[0 0 7 3] Stci, *»Hroi/i;7; hWW-fi, (F) 



[0074] (f) asjpsji: bTaa-&*^s*£St£ 

£y>&< U »**W«^a»fit^^ — ^p^r-f 

ttWiLttt, si a, S2t, * 3 »«>isisasT 



[0075] afl^tett, siMlffiir^^i 

T H Ty^-T, y^viyr^>\ -^-5vUT >\ 7°nt° 
30 y;V7 ^ y^U>v^T^>\ ]/y^7^y -r 

h7xf i/yy/^y^j^^^ 5&2m<DmffimT 

5>^bT. ^f;v/;y ^^7 5 >\ 

^y;i/7^y N ^yf;^^, v?t^w^y 
^y^yi-T^v, yfy/u7 ^ i^y^/uy^uv^ 

fi/y^7^ywj^^it5 a Sl3a<7?B|ttSftr5 v 

ibT, MJ^f;^7^y, h ij xf;i,7 ^ y, MJ^ 1 

nw^y ^ y T'f-zvr ^ y, N y ^yf-;v7 ^ 
^w?y rh7^f/Mf i^y^r^y, tv^ 

[0 0 7 6] Sirtr^yiL-c, ^y^/w^^u 

S*S7 5yg^fl:i?!li:tT^ ^y^7 
so ^f^7-Uy 2-^f^7^!Jy, 3-y^yVT 



27 



(15) 



#f»^9 - 1 6 0 2 4 6 

28 



/VT— y>\ h y ^fyVT^U >\ 4-xhqr^U 

^0 > ^yyv, t ^ ; St f N-y^^juy^^ 

;K 4— 4 - ^ fvu- 2 — y 

trys?>\ h y ^/i^y h y jn^yut-y v*>\ 

7^^;vt D !i 3 -^A— 2 -y ^^;vt D y 

-O'^vtry y h=^>tf y 7>^^t^^ 

>\ ^h=^>tfy>>>\ 1 2-fc: a y 
yi>>, 2- (1 -aQ^yv^n h°y^V#) N tf 

[0 0 7 71 Stc, ^yu^^v-^S^rfl-i-^-g-^^b^ 30 

*>>\ t^^i^y, ^yp>f'>y, ^y iw^P>r v'V, 
>\ yi>y, 3 - 7 ? / t'7 ^v- 2 - y 

tfy ^v^yW/^^Ks x^;^i/7^, s^^y — 

r ^ >\ h y^y— ;ur^>\ ^y7 a pt>7^ 
-7-;;7^y-"2-^/K i-7^/7°p^y- 

3-;*— /K l-T$S7#l'-2-i?*—A'tet*1fiffl 
^$n& 0 7^ KiSf$ttt^, *yW»T? K\ N- 
^^/VA7^ K. N, N-^fMM7^ h\ 
7th7U\ N»^f;l/7th7 5K, N, N-v>y 

50 



[0 0 7 8] ±SEffi^fb^4fc)<DjBfr;ttfci\ j»3S*SJl 
[0 0 7 9] Jf$&m<Ol'&* VUPcKl^ ±M$Lft£X9V 

[0080] Mffittaattt, s^-dv 

T/t^A^^vvW /^7;i/#p7;^7 5 y^^lh 

^7!)-/V^Wy, 9, 1 0 - ^f;V7y h^i? 
[0 0 8 1] *58WO#i^fflu^ hW^SHSWHL-O'* 

tr^a— 0. 5 — 2. 0 mJc^fiJ LT 8 

o-i2owy^ifci, a##Mfc, s^sr. 

X«»^i«Ji-+^dp— «SrBH*f LTlMs 7 0-12 
0^3 0-2 0 0&'#7 hx^^#-^t^-^ (P 

EB) U *v^T?T/u*y7k»K"Ca«i-5ri:tJ;9 

$L<D*PX*h 2 5 4 — 1 9 3 nm<DmmftWLRTfn"?- 
[0 0 8 2] 

#CKr F^^^U— IflcUftEU Aft, ffifffe 
^ — v jjff t ffinfcf«ffl3fl IS! i r. iS L fc i^il¥^ 

[0 0 8 3] 

[%ttM] KT, -&««ftW3)ll(i««:*LT*5IW*:* 

[0 0 84] i^f&M 1] 5 00ml«77^^i:.0. 
2g©71?!J;^tWK, 6g(Dp-tert- 
7>^ri/Xf Uy, 1 2 g £50 p - 1 -3i h^ri/^ h^rv- 
3 5g^p-b^7^7-;K T^h^3 
0 0 m 1 «rtti&A,K8L y^^^^r^*«^U, rco^ 
***9 0tt»5l»IBS«5*-C»'a-K*S:ffofc 0 S 

y^— Wi±9 0%-efcot rco^y^— co 



29 



(16) 



#W§¥9 1 6 0 2 4 6 

30 



mM^QftTS. (Mw) ftlFSHPftSMS (Mw/Mn) 
tt* 1 i^^Tii Y> "Cfc *3 % 'H-NMRI^tflfct 

5. 3 p pmi:7yV3^^7;^lfi^^f 
U>tf}t Q — ^ N 1. 5ppmHter t-^h^Sfi 
SSGSfcf— ^*S«ft*nfcc Sfc* l H-NMRtf>8fcWt 

mi. (p) . p- t e r t -zf 

(q) , p-^/U^^y-^S ( r ) Wfififctfctta 

[0 0 8 5] Og^0!l2 N 3] -fr^Wl*z:*5V^, p- 10 

^iXai h^fl/V (^«2) , p- 1 -n-^ h 

AM 1 t |BI***iSfefc J: 9 P o 1 y 2 , 3 Sr#fc 0 
[0 0 8 6] #fctLfc#y^— ^SliftttTIBSttSCP o 

[0 0 8 7] [-e-j*«|4] 
— t e r t — g h^r->^^l^V— p — b KP^yOfj/ 20 



WUt°JJ v^4 0 m 1 fctJP£TEJS*#JfcU * 

ttSg£i*\ - ffijRbfct 4 0 gCOtfy-*'— a* 

ttfefrfce #&Hfc3KU ^ — COg|5^ t e r t -^f Mk 
t K^v^^t^XT) t e r t -T/^/t^smi 0 

[0090] ?#e>nfcSB^ t e r t -y^vMt^y t K 

p^r^f 0 0 g*^f;^M7^ K100 

^If^yvin— -x^2 5 g SrjRSj] Lfc c 1 6 P^RgKJS^i*- 

MKfiSL 7irFy5 0 0ml K*#p£ii\ *10L« 
H-NMR^&SB^ t e r t -zf^Mt^ ] J t Kta^> 

[0 0 9 1] #&ftfc#y^— ttTfiSttitP o I y 4 

2 4%. ter t-/f;WS(ll 0%tfe^) (Pol 

y 4) , mMT^5>7-a (Mw) Rtfft^-mftJft (Mw 

/Mn) fi^l t^i-il >9 9 , GPCj§f£|ft$ftW:|3 

1 tc^-r a*? "efo5 B 

[0 0 9 2] [£^J 5 ] 

m#ffe<£>3fty (p-i-^h^ri/7°p^^fi/y- 

JilB^*W4 4:ra«lz:bT#b*Lfctt»t e r t 

^ K5 0 0ml \^BM$-&, MMMi<D p - 

dSfe^ h^i/7 p a^;t/2 3 g&SSJnLfco 1 2«PBBR 
JSS-tSrfcft^ •T^^TTkftJ: 0 *fiiU 7h 1 0 L 

r:*L*:ita«, TtfysoomitftlfS*, 7X10 

[0093] ftktifcsKy iiTiE^tt^-e^^ns 

ter t-^f;Hb$lil0%tfc?) (Poly5) , 

(Mw) RttftTSLftlfi (Mw/Mn) 

[0 0 94] 6-13) J:B^*W 4 , 5 tm 

m^Jjm^X 5 TfB^ffiStP oly6-l 3 Six 5 
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